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their effect would be minimized by the shortness of time during
which the speeding meteor remained in a given field of force.
This illustration brings out one fundamental difference between
the stopping of a projectile by actual encounters with matter, and
the stopping due to resisting fields of force. The straightness
of the path of the alpha particle as it plunges on through atom after
atom, and its sudden stopping as soon as its speed has been reduced
below a certain value, show that the resistance to its motion is not
due to actual collisions with matter in the ordinary sense, but to
the effect of attracting forces which are exerted on it as it pene-
trates the atoms. In other words, the flight of the alpha particle
through an atom resembles the behavior of a meteor shot through
the solar system, rather than that of a meteor shot through an
atmosphere which is thickly filled with matter. But in using the
meteor and the solar system for purposes of comparison, we should
not gain the impression that gravitational attraction is what slows
down and eventually stops the alpha particle as it plows its way
through atoms. We have already noted the fact that when an
atom is broken, the parts are found to be electrified, and a few
pages back we saw that forces of electric attraction are vastly
greater than gravitational forces for comparable quantities and dis-
tances. The alpha particle is slowed down by electric forces.
The results of these alpha ray experiments, together with a
number of other findings which must be omitted here, show that
the atom is largely empty space. Incredible as it may seem, the
atom resembles the solar system in so far as the proportion of
empty space to what, for lack of a better word, we may call actual
matter, is concerned. Difficulties are piled on difficulties as one
attempts to form a sound picture of what actually happens when
one large body is brought to rest by collision with another. Since
the atoms themselves are largely empty space, and since there is